ELECTRIC RAILWAY ENGINEERING
The direct current locomotives recently ordered of the General
Electric Company by the Chicago, Milwaukee & Puget Sound Ry.
for its mountain grade electrification, in weight and rating
surpass any locomotive either steam or electric which is now in
service. A skeleton diagram of this proposed locomotive is shown
in Fig. 178. The following is a summary of the principal dimen-
sions and weights.
Length inside of knuckles		112 ft. 8 in.
Total wheel base		103 ft. 4 in.
Wheel base for each unit		46 ft. 7 in.
Total weight.		282 tons.
Adhesive weight		440,000 Ib.
Weight per driving axle		50,000 Ib.
Diameter of drivers	.'		52 in.
Continuous horse power		3,000
1 Hour horse power		3,440
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It is designed for operation in connection with a 3000 volt
overhead contact line, and will be equipped with eight G. E.
No. 253-A type motors. These motors are wound for 1500
volts and insulated for 3000 volts. The eight motors will be
divided into four groups, the two motors forming one group being
permanently connected in series. The motors and control system
will be arranged to permit regenerative braking on down grades.
The motor equipment will enable a freight locomotive to haul a
2500 ton train up a 1 per cent, grade at a speed of 16 m.p.h.
For passenger service a gear ratio such that a locomotive can
haul an 800 ton train at a speed of 60 m.p.h. on level track will
be used. On account of the long flexible wheel base, well dis-
tributed wheel loads, and guiding trucks these locomotives should
possess excellent riding qualities.
Split-phase Locomotive—This type of locomotive is equipped
with polyphase motors which receive their energy supply through
a phase converter from a single-phase contact line. Fig. 179
illustrates the phase converter which has been developed by the
Westinghouse Electric & Manufacturing Company. Essentially
it consists of a high speed single-phase induction motor on the
stator of which is placed a second winding in electrical space
quadrature with the main winding. This second winding has 87
per cent, as many turns as the main winding. One end of this
winding is connected to the midpoint of the secondary winding
of the locomotive transformer. The outer secondary terminals

